The PDF file includes: Fig. S1 . Mapping the sites of citrullination on E2F-1. Fig. S2 . PAD4 augments E2F-1 activity and DNA binding affinity. Fig. S3 . Transcripts overlapping between E2F-1 siRNA-and PAD4 siRNAtreated groups show enrichment of immune response pathways. Fig. S4 . E2F-1 is recruited to inflammatory gene promoters. Reference (29) Supplementary Materials: SI Figure 1) Mapping the sites of citrullination on E2F-1 (A) Schematic diagram of E2F-1 mutants used in this study. FL E2F-1: Full length E2F-1 (1-437), ΔC E2F-1: N-terminal domain of E2F-1 (1-194), ΔN E2F-1: C-terminal domain of E2F-1 (194-437) , K3R: acetylation defective K117R/K120R/K125R mutant, R4K: citrullination defective R109K/R111K/R113K/R127K mutant (B) Tandem mass (MS/MS) spectra to show citrullination of E2F-1 arginine residues on R109 and (C) R127. Matching b and y fragment ions matching and deiminated / citrullinated arginine (R) residues are indicated in red.
(D) U2OS cells were transfected with Flag-E2F-1 WT, R2K (R109K/R127K) or R4K (R109K/R111K/R113K/R127K) (1 μg) and HA-PAD4 (2 μg) and treated with A23187 (5 μM, 30 min). Millipore AMC kit used to detect citrullination. E2F-1 constructs were truncated . Three representative examples of E2F-1 citrullination illustrated in the figure (#1, #2, #3) (A) Interaction between truncated Flag-E2F-1 mutant and HA-PAD4 in U2OS cells transfected with Flag-E2F-1 (1 μg) and HA-PAD4 (2 μg). ΔC E2F-1: 1-194, ΔN E2F-1: 194-437 and immunoprecipitated using Flag-agarose beads.
(B) Relative luciferase reporter measuring E2F-1 activity in U2OS cells transfected with HA-E2F-1 (100 ng), Flag-PAD4 (300 ng), CDC6 luciferase reporter construct (100 ng) and β-gal plasmid (150 ng), with (c) accompanying immunoblot ± S.D *p<0.05 (D) Relative luciferase reporter measuring E2F1 activity in U2OS cells transfected with HA-E2F-1 (100 ng), CDC6 luciferase reporter (100 ng) and β-gal plasmid (150 ng), and treated TDFA or TDHA (5 or10 μM, 16 hr) with (E) accompanying immunoblot ± S.D *p<0.05 (F) qPCR ChIP analysis measuring relative E2F-1 promoter binding in U2OS cells transfected with Flag-E2F-1 (1 μg) and HA-PAD4 (2 μg), with (G) accompanying immunoblot ± S.D *p<0.05, ** p<0.01 (A) Overlapping set of transcripts between E2F-1 and PAD4 knockdown groups (1406 transcripts) were identified and analysed using the gene set classifier web-based tool PANTHER (PANTHER Overrepresentation Test, version 9.0 Released 2014-01-24) (11).
Immune system processes was one of the pathways enriched.
(B)
List of transcripts which were down regulated when either E2F-1 or PAD4 levels were depleted, and which belong to immune system processes.
(C) Assigned promoter regions of the above genes identified using UCSC Genome Bioinformatics database (Human Feb. 2009 (GRCh37/hg19) Assembly (29)).
(D)
Promoter regions extracted for these immune response genes were analysed for transcription factor binding site motif using CENTDIST(12), from which the E2F transcription factor consensus site (shown as DNA sequence on two strands of DNA) was found to be the third most enriched motif on these promoter regions.
SI Figure 4) E2F-1 is recruited to inflammatory gene promoters
(A) HL60 cells were treated with 1% DMSO and harvested at the indicated time points.
(B) DMSO differentiated HL60 cells were fractionated into cytoplasmic and nuclear fractions.
(C) DMSO differentiated HL60 cells were immunoprecipitated using PAD4 or rabbit IgG antibodies.
(D) HL60 cells were treated with DMSO and/or TNFα (10 ng/ml, 3 hr) and CaCl2 (2 mM, 3 hr). E2F-1 (C20) and rabbit IgG antibodies were used for ChIP immunoprecipitation; presented as visualised on ethidium bromide stained gel. (e) Immunoblot to show expression levels of PAD4 and citH3 (F) Interaction between HA-E2F-1 and (short isoform) of BRD4 in HEK293T cells transfected with WT or K3R HA-E2F-1 (1 μg). HA-agarose beads were used for immunoprecipitation. K3R: K117R/K120R/K125R (G) Interaction between HA-E2F-1 and BRD4 in HEK293T cells transfected with HA-E2F-1 (1 μg) and treated with JQ1 (5 μM, 16hr). HA-agarose beads were used for immunoprecipitation.
(H) SPOT array heatmap of the two bromodomains of BRD4 (BD1 and BD2), showing that a combination of an acetyl and a citrulline on E2F-1 peptides improves binding to these bromodomains compared to a single acetyl alone.
(I) DMSO differentiated HL60 cells were treated LPS (100 ng/ml, 3 hr) and BB-Cl-amidine (2.5 μM, 16 hr). BRD4 and rabbit IgG antibodies were used for primary ChIP. The BRD4 primary ChIP was used to perform secondary ChIP with E2F-1 (C20) or rabbit IgG antibodies; presented as visualised on ethidium bromide stained gel. The relative intensities of the specific primary and secondary immunoprecipitations are shown under lanes 3, 5, 7 and 9 respectively.
